Introduction
Inequitable gender-based power in relationships and intimate partner violence (IPV) are known to contribute to the persistently high rates of HIV infection among South African women. 1 Despite important legal and policy efforts adopted to achieve greater gender equality in South Africa (eg, Commission for Gender Equality), patriarchal norms remain deeply entrenched. Indeed, gender norms and strategies adopted to express masculinity are shaped by historical disempowerment and the legacies of colonization and apartheid, which restricted opportunities to achieve traditional milestones of adulthood. 2 There are multiple pathways whereby gender
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Minnis et al power imbalances and IPV increase HIV risk for women: low control over sexual decision making in relationships, including decreased ability to negotiate condom use and inform decisions about when to have sex; acceptance of men having multiple sexual partners; and little sexual and relationship communication among partners. 3, 4 Alcohol and other drug use may exacerbate the effect of gender power imbalances and IPV on HIV risk. 5, 6 Several HIV prevention interventions in sub-Saharan Africa have directly addressed gender inequities, relationship communication, and IPV. [7] [8] [9] Structural interventions that aim to change the contextual environments in which young women make partnership and HIV prevention decisions have demonstrated some success in reducing IPV and HIV risk. Providing group-based microfinance alongside gender and HIV training, for example, led to a significant reduction in IPV as well as improvements across multiple measures of empowerment among young, rural women in South Africa. 7 Similarly, conditional cash transfer interventions that promote schooling for girls have demonstrated promise as an HIV prevention strategy. 10 Whether this approach also addresses gender inequalities, which may be influential in achieving sustained improvements in HIV risk, requires further inquiry. 11 While these interventions have focused on changing the broader risk environment for women, they have not included male partners directly within the intervention. The risk behaviors of male partners, however, constitute an important component of women's HIV risk environment, and there is increased recognition of the importance of promoting male engagement in HIV prevention interventions that target women directly. 12 Evidence from trials of biomedical prevention, such as microbicides and oral preexposure prophylaxis, points to the influential roles that men assume in women's decision making, autonomy, and prevention choices. 13, 14 In an HIV prevention trial of the diaphragm, women who reported experiencing IPV reported lower levels of condom and diaphragm use. 15 Further, there is some emerging evidence that directly engaging men in HIV prevention interventions can lead to improved relationship outcomes, improved sexual decision making, and reduced relationship conflict. 16, 17 In addition, engaging couples together in couples-based HIV testing and counseling or in prevention interventions has proven more effective for reducing women's HIV incidence than intervening with female partners only. 18, 19 Despite this emerging evidence of the benefits of engaging men alongside their female partners in IPV and HIV prevention interventions, little is known about the effects of engaging men in group-based interventions on women's perceptions of gender power, gender norms, and relationship communication in their primary partnerships and on IPV. 3 This paper begins to address this gap by examining the effects of two group-based HIV prevention intervention approaches that engaged men as participants alongside their female partners on relationship power, communication, and relationship conflict 6 months after enrollment. In the first intervention model, group-based sessions were held with men and women separately (gender separate), and in the second, men were engaged in the intervention together with their female partners (couples intervention). We compared outcomes among the female members of the couple residing in neighborhoods randomized to each intervention arm to those residing in neighborhoods randomized to a control arm that received an evidence-based women-only group intervention, the Women's Health CoOp (WHC).
20
Methods
study design and population
This cluster-randomized field experiment engaged the male/ female dyad either within a couples intervention or within a gender-separate intervention, both designed to reduce HIV incidence and risk behaviors. Improvements in gender equity and communication within the relationship as well as reductions in intimate partner conflict and violence constituted primary conceptual mechanisms through which HIV risk reductions were anticipated to be achieved. We recruited heterosexual couples from neighborhoods in Khayelitsha, a large high-density township with high HIV prevalence in the Western Cape Province, South Africa, from June 2010 through April 2012. Study methods have been described in detail elsewhere. 21 Briefly, neighborhoods were randomized to one of three arms, which included 1) a standard care arm where women received the WHC intervention and men received HIV testing and counseling (referred to as WHC), 2) a gender-separate condition with the WHC intervention delivered to women and the Men's Health CoOp (MHC) delivered to men (referred to as MHC/WHC), and 3) the Couples Health CoOp intervention whereby couples received intervention content jointly (referred to as CHC).
Study recruitment employed community-based outreach with men in drinking establishments (shebeens) within each neighborhood. Eligibility criteria for males included the following: 18-35 years of age, Black African, lived in Khayelitsha, reported drinking alcohol and frequenting shebeens at least weekly in the past 90 days, and reported unprotected sex. Male and female participants were 
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effects of couples-based HIV prevention on relationship-based risk screened separately. Both partners had to independently report being in the relationship for at least 12 months, planning to stay together for at least another year, and not intending to become pregnant in the next year. Each partner individually completed a study interview and biological testing for HIV, alcohol, and other drugs. After receiving the intervention to which they had been assigned, participants completed a 6-month follow-up visit in which the baseline biobehavioral assessment was re-administered. The Institutional Review Boards at RTI International and at Stellenbosch University's Faculty of Health Sciences granted ethical approval for the study.
Intervention conditions
Each intervention consisted of two, 3-hour sessions delivered 1 week apart by peer leaders within the community. Each session comprised two modules (four modules total). All three intervention arms addressed the following: alcohol and other drug use, harm reduction, and treatment; sexually transmitted infections (STIs), HIV, safer sex methods, and pleasuring each other; gender roles and gendered expectations about sex; effective communication and conflict resolution skills; dealing with stress; and violence prevention.
WHc intervention
Two of the arms utilized the WHC intervention. The WHC, an evidenced-based behavioral intervention, has been described elsewhere. 20, 22 The original Women's CoOp, a women-focused intervention consisting of two sessions designed to decrease substance use and sexual risk, was developed in the US in North Carolina with African-American women who used drugs. 23 Its seven core elements, which are based in feminist and empowerment theories, include 1) educational cue cards that address risk-reduction information for substance use and HIV/STIs, 2) peer interventionists who receive extensive training, 3) behavioral skills training for sexual protection, 4) role plays of how to negotiate for safer sex and how to communicate, 5) individualized action plans to set goals and strategies for behavior change, 6) HIV testing, and 7) referral to necessary agencies. 24 The core elements of the original intervention have been adapted for a variety of settings, including for South Africa, where additional content on violence and victimization was included. Session 1 provided participants with information about drug use and risks (module 1) and how sex behaviors can increase HIV risk. This session also taught sexual negotiation skills and correct condom use (module 2). Session 2 focused on relationship power, communication, and negotiation skills with male partners (module 3) and addressed violence against women and strategies for avoiding potentially violent situations (module 4). At the end of the second session, participants completed personalized, risk-reduction action plans that built on key messages that shaped the intervention content and approach.
The WHC was only slightly modified for this project to include more visuals and to incorporate focus group participants' voices within the body of the intervention to ensure cultural and gender congruence. Additional information on risks associated with drinking venues, reproductive organs, traditional vs modern gender roles, and activities to improve communication skills were added.
MHc intervention
The MHC intervention paralleled the WHC's format and duration but also included elements from the Men as Partners (MAP) program, developed by Engender Health and the Planned Parenthood Association of South Africa. 17 The original MAP curriculum 25 was designed to engage men in reducing gender-based violence by challenging their attitudes, values, and behaviors and promoting positive sexual and reproductive health, including HIV prevention. Several concepts and activities related to gender roles were utilized in the MHC. Like in the WHC, men in the MHC intervention completed personalized action plans at the conclusion of session 2.
cHc intervention
The CHC extends the WHC by integrating essential components from Project Connect, 26 an efficacious couples-based HIV intervention. 19, 27 The CHC intervention specifically focused on communication strategies (eg, speaker-listener technique) and negotiation skills as well as the effect that traditional gender roles and expectations may have on keeping couples in conflict. Couples practiced exercises in dyads as well as with the larger intervention group (eg, discussions of why couples stay together and what constitutes "good" or "bad" sex). The CHC reinforced positive dimensions of couples' relationships and used a handbook that extended the sessions through take-home activities and a commitment pledge that couples were asked to complete together.
Measures
Relationship power, communication, and conflict, assessed through multiple, validated scales, constituted the primary outcomes for the analysis. We examined the internal consistency of the items comprising each scale and determined that 
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Minnis et al for all scales included in the analysis, the Cronbach's alpha was greater than 0.75, both at baseline and at follow-up (.0.8 for nearly all scales). We also examined the consistency of scale items to ensure that they functioned similarly at both time points. We calculated Rasch category response curves for items in scales with limited variability in response to statistically evaluate whether these items could be removed when calculating the scale score. For the scale assessing partner victimization, for example, this analysis indicated that several items could be removed.
relationship power
Relationship power was evaluated through two subscales of the Sexual Relationship Power Scale, 28 one measuring women's control in relationships and the other measuring relationship equity in decision making. The women's control in relationships scale assessed agreement with ten statements related to the main partner in the previous 3 months and included items such as "You influence your main partner's actions" and "You get your main partner to do things your way". Response categories were "agree", "disagree", and "unsure". The eight-item shared decision-making scale assessed items such as "who usually has more say about what you do together" and "who usually has more say about when you talk about serious things". Items also addressed sexual decision making, including when they have sex and what type of sex and whether condoms are used. For each item, participants were asked to indicate whether their main partner usually has more say, whether both partners have equal say, or whether the participant has more say. The reliability coefficient (Cronbach's alpha) for each one, respectively, at baseline was 0.74 and 0.84.
relationship communication
Relationship communication measures assessed whether discussions between partners regarding HIV prevention, condom negotiation, and sexual risk behaviors had taken place in the previous 6 months. Eleven modified items from Wingood and DiClemente 29 included questions such as "In the past six months did you ask your main partner to use a condom; refuse to have sex with your main partner without a condom; ask your main partner how many sex partners he/she has had; and ask that your main partner get tested for HIV." Response options were yes/no, and the reliability coefficient was 0.92.
gender norms
Gender norms were assessed through a ten-item Gender Ideology subscale of the Power and Attitudes in Relationships scale. 30 This scale examines the power distribution between men and women in heterosexual relationships. Using a four-point Likert scale, participants were asked to state the extent to which they agreed with statements regarding gender roles, relative importance of male vs female opinions, relationship happiness, and sexual autonomy. Sample items include "A woman should confront her main partner if she finds out he has a lover" and "Women don't need to have sex as much as men do". Higher scores are associated with less traditional and subservient roles for women. The reliability coefficient at baseline was 0.83.
Conflict and violence
Conflict and violence measures included a set of ten victimization questions that assessed different types of IPV, including verbal/emotional, intimidation, and physical violence. These measures compose a subset of the World Health Organization victimization scale. 31 Treated as a count of the number of types of violence experienced in the previous 3 months, the reliability coefficient was 0.91.
Descriptive relationship characteristics were assessed at baseline and follow-up and include marital status (married vs unmarried), length of relationship in years, whether the couple has children, relationship satisfaction (excellent, good, just okay/not good), and perceived levels of relationship control.
analysis
This analysis includes female participants from all three study arms who completed their 6-month follow-up visit and reported being in partnership with the same man with whom they enrolled at baseline. The primary question was whether two group-based intervention models that engage couples (gender separate vs couples groups) affected dimensions of gender-based power relative to a women-only group intervention. Thus, we structured the analysis around three pairwise comparisons: CHC vs WHC, MHC/WHC vs WHC, and CHC vs MHC/WHC. We employed two analytic approaches: 1) one-way analysis of variance examining differences in mean changes in scores from baseline to follow-up for each intervention condition, followed by paired t-tests; and 2) linear regression to examine potential differences in scores between intervention conditions while adjusting for baseline levels. For non-normally distributed outcomes, we used nonparametric approaches to test for differences in medians, including Kruskal-Wallis tests for three-group comparisons and Wilcoxon rank-sum tests to examine pairwise differences between intervention arms. We checked model assumptions using standard procedures to test distributions for normality and for equality of variances across treatment groups. 
Results
Background characteristics
Two hundred and ninety women enrolled in the study with their male partner, with 95% retention at 6-month follow-up (N=275). As reported elsewhere, 32 women had a mean age of 24.2 years (range 18-39 years). Nearly three-quarters (71.6%) did not live with their main partner, and the majority of the rest lived together but were not married ( Table 1 ). The median relationship length was 2.7 years (interquartile range 2-4 years). One-third (29.1%) had children with their partner. Most women reported at baseline that their relationship was excellent (50%) or good (38%). Sixty-three percent stated that their partner was at least somewhat controlling in their relationship. Though nearly two-thirds (63.5%) reported having had a conflict or argument with their partner in the previous 3 months, half of which were prompted by alcohol use, very few involved physical aggression (4%), and most reported resolving these conflicts through discussion. Ninety-three percent of women who completed a follow-up visit (N=255) reported still having the same partner as they did at baseline.
relationship control
At baseline, women reported a moderately high level of influence and control in relationships, with an overall mean of 7.36 (standard deviation =2.22) across ten measures ( Table 2 ). Changes in relationship power at 6 months were modest; only participants in the CHC intervention reported a positive change, reflecting a mean increase in women's perceived control in their relationship. In linear regression analysis examining intervention effects on changes in 
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For the second measure of relationship power -equity in shared decision making -we found improvements only in the gender-separate MHC/WHC intervention arm. In the other two arms, the mean shared decision-making score decreased significantly (P=0.01). In examining individual components of this scale, in general across all study arms, women had more say about when the partners discussed serious topics, yet the men had higher levels of power and control in the relationship overall. In linear regression analysis, women in the CHC arm reported a decrease of 1.46 units in the shared decisionmaking score compared with women in the MHC/WHC arm (β =-1.46, 95% CI: -2.42, -0.5, P=0.003) ( Table 3 ), reflecting less relationship power. For this outcome, then, the MHC/WHC arm appeared to promote shared decision making in relationships more effectively than the CHC arm.
relationship communication regarding HIV risk
At baseline, women reported having communicated recently with their partner on an average of 4.5 of eleven topics related to HIV prevention (Table 2) . Across all three intervention arms, there were no significant changes in the number of HIV prevention topics discussed with partners from baseline to 6-months follow-up. Regression analyses also revealed no significant differences between the intervention arms in the number of topics discussed within relationships.
gender norms
Perceptions regarding gender norms supporting female autonomy in relationships showed nonsignificant increases among women in the CHC and MHC/WHC arms, alongside a decrease among women in the WHC arm (P=0.09) from baseline to follow-up. In linear regression analysis (Table 3) , the CHC intervention was more likely to promote improvement in gender norms supporting female autonomy compared with the WHC intervention (β =0.99, 95% CI: 0.07, 1.91, P=0.035).
Relationship conflict
At baseline, two-thirds (69.8%) of participants reported that they had not experienced partner victimization in the previous 6 months across ten types of victimization assessed. At follow-up, 56% of participants reported no change in whether they had experienced victimization, 27% who experienced at Table 2 Relationship power, communication, and conflict: mean changes over 6 months by treatment arm 
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effects of couples-based HIV prevention on relationship-based risk least one form during the 6 months prior to baseline reported experiencing no victimization during the follow-up period, and 17% experienced victimization during the follow-up period who did not report experiencing any during the 6 months prior to baseline (P=0.12). At follow-up, the proportion of women reporting no partner victimization varied significantly by intervention arm (Table 2) : 78.6% of women in the MHC/ WHC arm, compared with approximately 60% of women in the other two arms, reported no partner victimization (P=0.008).
In logistic regression analysis ( 
Discussion
Globally, there is a call to address gender-based power in relationships and to achieve greater gender equity and the empowerment of women 33 as a strategy to confront the structural and contextual drivers of women's continued risk for HIV. 34 Gender transformative interventions that aim to change gender roles leading to more egalitarian and respectful relationships have shown promise in improving relationship equality and multiple health outcomes for women. 35 This examination of two models for engaging couples from a highly patriarchal society in group-based HIV prevention that directly addresses gendered norms around sex and roles in relationships, gender equality, and relationship communication highlights that modest shifts in relationship power can be achieved through a two-session intervention and sustained over a 6-month time period. We found that engaging male partners in behavioral interventions for HIV led to modest improvements in the balance of relationship power, as reported by their female partners across multiple measures; however, the aspects of relationship power that improved varied between the couples and gender-separate conditions. Among women in the CHC, measures of female empowerment improved, relative to women in the WHC, including increased relationship control and adoption of fewer traditional and subservient gender norms. In contrast, we found the most substantial improvements in relationship equity and reductions in experiences of partner victimization with an intervention model that engaged women separately from their male partners rather than directly as a couple. Specifically, women in the MHC/ WHC arm reported increases in relationship equity (related to shared decision making), relative to those in the CHC 
P-value
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Woman's influence/control in relationship 
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Minnis et al arm, and they reported a higher odds of not experiencing partner victimization relative to the women in each of the other arms. These important findings highlight the need for further attention to the development of both gender-separate and couples interventions. Furthermore, combining these two approaches into a single, extended intervention could yield broader benefits for couples. The finding that the level of shared decision making decreased in two of the three intervention arms from baseline to follow-up is unexpected. However, in both of these intervention arms, women's understanding and awareness of what constitutes gender inequality and inequity in relationships are likely to have increased as a result of the intervention that they received, prompting increased reporting of inequalities in their relationships. Furthermore, for the WHC intervention arm, male partners did not participate in an intervention promoting gender equality, and therefore, we would not expect to see any positive improvements in perceptions of gendered norms in relationships for women assigned to this condition. That shared decision making nonetheless increased in the gender-separate condition may underscore that a model of engaging men and women separately proved more effective in addressing gender equity in decision making in this population. Men assigned to this condition may have felt freer to talk openly about what was culturally expected of them as men and how change was needed without their female partners being present.
Relationship communication regarding HIV prevention and risk did not improve significantly in any of the three study arms, despite the modest increases observed. Though the interventions aimed to achieve increases in HIV prevention discussions by couples, many couples in fact lacked basic relationship communication skills and did not discuss sex with one another. Thus, communication training included exercises on how to express what members of the couple valued in one another and speaker/listener strategies. Strengthening communication between couples was a necessary first step before communication regarding HIV prevention could be improved. In this population, more sustained opportunities to practice communication strategies are likely needed to achieve more substantial and significant increases; this could be an area for further consideration in ongoing implementation and evaluation of these interventions. Furthermore, more in-depth assessments of the context in which communication about relationships and HIV prevention and risk took place and the quality of these conversations could have been informative to understanding in what ways the intervention influenced partner communication.
Several limitations should be noted. In considering the generalizability of these findings, it is important to remember that this study targeted couples in stable relationships for at least 1 year who resided in a large, high-density South African township with persistently high rates of HIV. Second, the level of reporting of partner victimization, particularly physical and sexual abuse, was low relative to estimates from other studies of partner victimization in South Africa. 1, 36 Couples willing to enroll in an intervention trial may have been reluctant to report victimization; alternatively, those couples who were living in severely abusive relationships may have been unwilling to participate in the study. The overall low levels precluded examination of the effects of the intervention on different types of IPV. Third, we measured outcomes at 6 months only; whether the intervention effects would be sustained over a longer time is not known. Finally, though we did find significant intervention effects between baseline and follow-up for four of the five measures, the changes were relatively modest, and it remains unknown how they might translate, ultimately, to sustained reductions in HIV risk. An extended intervention with more sessions to help reinforce and practice newly learned skills may ultimately produce greater changes.
Conclusion
Inequalities in gender-based power contribute to the disproportionate burden of HIV among women in South Africa. Both men and women are affected by social constructions of gender, and it remains important to identify interventions that achieve more equity in relationships. 12 The two models of couple's engagement evaluated in this study highlight a role for both gender-separate conditions promoting male engagement and joint couples, intervention approaches in addressing gender-based inequities in settings where women remain at high risk of HIV infection.
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